A global view of gene activity at the flowering transition phase in precocious trifoliate orange and its wild-type [Poncirus trifoliata (L.) Raf.] by transcriptome and proteome analysis.
Most of what we know about the molecular genetics of flowering time regulation comes from studies in the model plants. However, little is known about the regulation of flowering transition in perennial species or in species with particular growth habits compared with model plants. Here comparative transcriptome and proteome profiling of spring shoots was performed on an early flowering trifoliate orange mutant (precocious trifoliate orange, Poncirus trifoliata) and its wild-type. A total of 19,215 read-mapped genes were observed in two genotypes by RNA-Seq. Of these, 1450 and 1159 genes were specifically observed in the mutant and wild-type libraries, respectively. There were 355 genes that were expressed differently in the two genotypes. A total of 1664 proteins were identified by the iTRAQ technique, and transcript and protein profiles were parallel across the time course for 50% of the comparisons made, but divergent patterns were also observed, indicative of post-transcriptional events. In addition, a global survey of messenger RNA splicing events identified 16,343 splice junctions among 12,688 genes and showed that alternative 3' splice is the most prevalent form of alternative splicing. We further identify 5698 novel transcribed regions that are not overlapping with annotated citrus transcriptome in two genotypes. Understanding of the regulation of flowering transition in citrus can help in the development of new genetic or management strategies to improve fruit production.